Background: The reference pricing system (RPS) establishes reference prices within interchangeable reference groupings. For drugs priced higher than the reference point, patients pay the difference between the reference price and the total price. Objectives: To predict potential changes in prescription ingredient costs and co-payment rates after implementation of an RPS in South Korea. Methods: Korean National Health Insurance claims data were used as a baseline to develop possible RPS models. Five components of a potential RPS policy were varied: reference groupings, reference pricing methods, co-pay reduction programs, manufacturer price reductions, and increased drug substitutions. The potential changes for prescription ingredient costs and co-payment rates were predicted for the various scenarios. Results: It was predicted that transferring the difference (total price minus reference price) from the insurer to patients would reduce ingredient costs from 1.4% to 22.8% for the third-party payer (government), but patient co-payment rates would increase from a baseline of 20.4% to 22.0% using chemical groupings and to 25.0% using therapeutic groupings. Savings rates in prescription ingredient costs (government and patient combined) were predicted to range from 1.6% to 13.7% depending on various scenarios. Although the copayment rate would increase, a 15% price reduction by manufacturers coupled with a substitution rate of 30% would result in a decrease in the co-payment amount (change in absolute dollars vs. change in rates). Conclusions: Our models predicted that the implementation of RPS in South Korea would lead to savings in ingredient costs for the third-party payer and co-payments for patients with potential scenarios.
Introduction
The South Korean National Health Insurance (NHI) system is managed by the government as a single payer and covers virtually all of its citizens, spending more than 7% of its gross domestic product on health care [1, 2] . Pharmaceutical spending in South Korea was estimated at 20.6% of total health expenditures in 2013 and was much higher than the average (16.6%) estimated by the Organisation for Economic Cooperation and Development for 36 developed nations [3] . In South Korea, prescription drug expenditures paid by the NHI have increased about 13.2% annually from 2001 to 2010 [4] . The Korean government has adopted several drug pricing policies in an attempt to slow the growth of spending on prescriptions. In 2006, the government introduced the Drug Expenditure Rationalization Plan, which established a positive list system and price negotiations between the National Health Insurance Corporation (NHIC) and pharmaceutical manufacturers [5] . The Drug Reimbursement Examination Committee of the Health Insurance Review and Assessment Service (HIRA) determines reimbursement eligibility for new drugs on the basis of clinical usefulness, costeffectiveness, budget impact, present status of reimbursement, and prices in other countries [6, 7] . As part of this pricing reform, the Korean government has also re-evaluated drugs that had been previously listed, in some cases reducing the reimbursement amount or withdrawing the drug from the list of insured products [4, 8] . In 2012, according to a new pricing system using the principle that the same active ingredients should have the same prices, the price of listed drugs decreased by 14.2% on average [1] . Despite these reforms, pharmaceutical expenditures have continued to rise 2.5% annually from 2010 to 2013 [9, 10] . Patients have shown a preference for branded or highpriced generic medications even though their co-pay on lower priced generics is reduced [11, 12] . Previous pricing policies have targeted manufacturers to reduce prices; it is, however, necessary to also address behaviors of patients, physicians, and pharmaceutical companies in tandem to reduce overall health expenditures [13] .
A new type of policy, the reference pricing system (RPS), is being considered to encourage the use of low-cost drugs, promoting cost-consciousness among patients [14] [15] [16] . The RPS is a policy strategy that establishes a reimbursement level, or "reference price," within the same class of therapeutically interchangeable drugs, a "reference group" [15] . The third-party payer, in this case the NHI, reimburses only up to the established reference price for all products in a reference group, and patients are responsible for paying the difference between the reference price and the price of a more costly drug [14, 15, 17] . Various countries have accepted the RPS, using various groupings (such as chemical, therapeutic, or combined reference groups) and different levels of reimbursement (such as the lowest price, 30% less than the price of the original product, or the average price in a group) [18] (Appendix A). In 2002, the Korean government attempted to introduce a policy that would use the RPS, which would apply for only 11 therapeutic groups, but it was withdrawn because of health care providers, manufacturers, and patients' concern about the increased cost burden to patients and the small number of interchangeable generics [19, 20] . The present Korean co-payment scheme sets a certain percentage of total medical expenditures that patients pay ( Fig. 1) [4] . On the basis of the original proposal to institute the RPS in South Korea, if the drug price was higher than the reference value chosen, patients would have been required to pay the original co-payment rate plus the difference between the drug price and the reference price [21] .
Reductions in pharmaceutical expenditures have been seen by other countries that have adopted the RPS [18] (Appendix B). The institution of the RPS was associated with a decrease in drug prices by 5% to 40%, subject to the reimbursement policy or pharmaceutical environment in various countries [15, 16, 22, 23] . Prescription drug expenditures on specific classes decreased, and generic market shares increased across countries after introducing the RPS [16, [24] [25] [26] . The RPS showed a switch to less expensive drugs, whereas studies based on a large number of patient-level observations showed no association between the introduction of the RPS and the health outcomes [16, [27] [28] [29] . In 2012, the NHIC and the HIRA committees have reconsidered the RPS as a drug price reduction policy, noting that the RPS may cause patient behavior to change when they are responsible for a bigger share of the high-priced drugs, unlike previous drug price regulations [13] . In 2013, the HIRA report recommended that the RPS would encourage the use of low-priced drugs or generics, recommending that the policy should be considered as a long-term project after implementing a smaller pilot program for only one or two therapeutic groups [30] . The Korean NHIC also reported that the RPS would support the generic substitution in 2016 [31] .
Nevertheless, because the potential effects of an RPS in Korea (for both the government and the patients) have not been estimated, the introduction of the RPS in Korea continues to be debated.
To our knowledge, no research has been conducted predicting the potential change in prescription drug expenditures under various scenarios after the introduction of an RPS in South Korea. Therefore, the purpose of this study was to predict the expected changes in prescription ingredient costs and co-payment rates after implementation of the RPS under various scenarios in South Korea.
Methods

Data Source
Data for this study were extracted from the Korean National Health Insurance Claims Database (KNHICD). These claims encompass medical utilization for about 97% of the South Korean population [32] . Korean health insurance includes payment for outpatient visits, inpatient visits, emergency care, and prescription drugs [4] . All drugs (except patented drugs [16] , orphan drugs, and therapeutically noninterchangeable drugs), which were prescribed and dispensed in inpatient and outpatient settings for 4 months, for the months of January, April, July, and October in 2011 were included in this study. Prices of drugs, which were lowered after a new drug pricing regulation in 2012, were used to predict the effects of the RPS in the future.
Development of Models for the RPS in South Korea
To estimate the effect of possible RPS models, five features of a potential RPS policy were used when calculating the range of estimated costs: various levels of equivalence groupings, various methods of setting the reference price, inclusion of co-payment reduction programs, a reduction in prices by the manufacturers, and changes in prescribing patterns to less costly drugs.
First, in European countries, where implementation of the RPS is common, levels of equivalence (reference groups) are defined on the basis of the Anatomical Therapeutic Chemical (ATC) classification system [16, 18] . The ATC codes are divided into different levels and grouped by their chemical, pharmacological, and therapeutic properties to function on the organ or system [33] . In this study, two categories of reference groups were used: 1) a chemical ingredient comparable group (chemical level), which used the same fifth level of ATC code (products with same active ingredient, e.g., amlodipine, felodipine, cimetidine, and ranitidine), dosage form, and dose (strength) and 2) a therapeutic and pharmacological comparable group (therapeutic level), which included the same fourth level of ATC code (chemically different but therapeutically and pharmacologically related products, e.g., selective calcium channel blockers and H2-receptor antagonists), dosage form, and dose (strength) [16] (Appendix C).
Second, the level of reimbursement (a reference price) was calculated using five methods:1) weighted average, the average for multiplications of drug price and quantity divided by quantity dispensed during study period; 2) mean, the arithmetic mean of all prices of drugs in a reference group; 3) mean without outliers, the arithmetic mean after removing prices higher than upper 10% and less than lower 10% for only reference groups including more than 10 drugs; 4) median, the median of all prices of drugs in a reference group; and 5) 33rd percentile, the price that is located at 33% from the minimum price within a reference group (note that the 33rd percentile is used for the German RPS). Many countries have accepted the lowest price as a reference price; this study, however, excluded the lowest price because it would be improbable that Korea would choose this method on the basis of other pricing regulations in Korea.
Third, the Germany government gives a co-pay discount for patients who choose a product priced at least 30% lower than the reference price [13] . The Korean government may establish a copay reduction program for drugs priced lower than the reference price to encourage the use of generic drugs priced at the reference price or lower. In this study, it was assumed that this program would be applied for all drugs priced lower than the reference price, for drugs priced at least 10% lower than the reference price, or for drugs priced at least 20% lower than the reference price.
Fourth, there was a decline in prices for products that are included in the RPS in other countries [34] . Pharmaceutical companies may lower prices if their product is priced higher than the reference price to avoid loss of market share. For instance, in Germany, prices for antiulcerants decreased by 12.2% and prices of products were reduced by 11% in Sweden [16, 35] . With reference to price reductions in other countries, this study assumed that pharmaceutical companies may lower their medications' price by 5%, 10%, or 15% to attract prescribers' or patients' demand so as not to lose market share.
Fifth, prescribers may change prescribing patterns to use lower priced drugs because patients may be sensitive to an additional co-payment [16] . In other countries, the RPS resulted in some switching from a more expensive drug to one with a price lower than the reference price. For instance, 9.3% of patients switched from high-priced cost-sharing calcium channel blockers to no-cost drugs after the RPS introduction in Canada [25] . In Germany, 48.7% of patients who were previously treated with atorvastatin with a price higher than the reference price switched to other statins included by the RPS [27] . The percentage of prescriptions switched to less expensive drugs by the prescriber was assumed to be 10%, 20%, or 30% in this study. Because of weak communication between physicians and patients, the percent change was not predicted to be more than 30%.
The three models (chemical-level model, therapeutic-level model, and hybrid groupings [the combination of chemical groups and therapeutic groups] model) for these analyses were developed using basic structures and scenarios. The chemicallevel and therapeutic-level models covered all patients. The hybrid groupings model, however, was limited to outpatient prescription medication use because, according to the Korea Hospital Association, inpatients do not play a role in deciding what medications they receive while hospitalized compared with outpatients [36] . Similar to some European countries such as Germany and the Netherlands, a combination of possible changes for both chemical ingredient groups and therapeutic comparable groups was used [18] . The potential changes for therapeutic (ATC level 4) groups were applied for only the following groups: antihypertensives, cholesterol-lowering medications, peptic ulcer medications, and nonsteroidal antiinflammatory drugs, which were the most frequently prescribed drug groups in 2011 [37] . All other potential changes were applied to chemical ingredient (ATC level 5) groups. In addition, the baseline co-payment rate was assumed to be discounted by 10% to lessen the impact of patients who would experience the RPS for the first time.
Calculation of Change in Prescription Drug Expenditures and Co-payment Rates
In the RPS, the third-party payer reimburses up to the reference price. The change in prescription ingredient costs was calculated by subtracting the reference price from the actual drug price, and then multiplying this difference by the quantity prescribed. In Equation 1, it was assumed that the quantity and pattern of medications prescribed would be the same before and after the RPS. For the therapeutic and pharmacological comparable group (ATC level 4), the daily cost (i.e., a reimbursement price Â most frequent quantity per day) was used because dosing could differ between therapeutically similar medications.
C 1 is the change in prescription ingredient costs; P 0 is the original price for all drugs; P 1 is the original price for all drugs if at reference price or lower, but same as reference price if higher than reference price; and Q 0 is the quantity prescribed during the study period. The prescription ingredient costs were defined as the total amount that pharmacies or hospitals pay for the drug products.
Patients may be required to pay the difference between the price of drug and the reference price if they want drugs that are priced higher than the reference price. Thus, the change in prescription ingredient costs would result in savings to the third-party payer (i.e., the government) but would increase the co-payment costs for patients. This would lead to a change in copayment rates and reimbursement rates as calculated using the following equations:
CR is co-payment rate, RR is reimbursement rate, R is total medical expenditures, C 0 is original co-payment, and C 1 is additional co-payment (change in ingredient costs). The total medical expenditures included ingredient costs, patient counseling fees, and compounding fees for outpatients, and dispensing fees, surgery or treatment fees, and clinical test costs for inpatients ( Fig. 1 ). The total medical expenditures were used to calculate patients' overall co-payment rates.
If it is assumed that there will be no change in pricing and prescribing patterns, the total ingredient costs will not be different before and after the RPS. Nevertheless, on the basis of results from the RPS in European countries, it is expected that changes in pricing and prescribing will occur [16] . Equation 4 is proposed to identify how much savings in prescription ingredient costs might occur after the RPS:
S is the savings in prescription ingredient costs under expected scenarios, P 2 is the decreased price by manufacturers if their original price is higher than the reference price, Q 1 is the change in quantity prescribed because of switching from high-cost drugs to reference-price drugs. A co-pay reduction program would reduce patient copayments only if they used drugs priced at the reference price or lower. The discounted co-payment was defined as the amount after the sum of quantity of drug multiplied by the difference between the reference price and the price of a drug is subtracted from the original co-payment, if a drug is priced lower than the reference price.
C 2 is the discounted co-payment under a co-pay reduction program, P 3 is the reference price, and P 4 is the price lower than the reference price. The 2015 exchange rate (US $ 1 ¼ 1027.75 Korean won) was applied. SAS 9.3 for Windows (SAS Institute, Inc., Cary, NC) and Microsoft Excel 2010 were used to estimate change in prescription drug expenditures because of the RPS.
Results
We identified 13,323 individual drug products and 2,097 chemical ingredients in the KNHICD (Table 1) . Total ingredient costs were $3,955 million and total medical expenditures were $11,655 million. Information from the national database showed that patients paid 20.8%, on average, for their health care services during 4 months in 2011. Among all prescribed drug products for both inpatients and outpatients, 8109 and 7578 products met our inclusion criteria for the analysis using the chemical grouping (ATC level 5) and the therapeutic grouping (ATC level 4), respectively. The KNHICD provided no actual ATC code, but an alternative code that corresponds with the ATC level 5. The alternative code was used for the chemical-level model. Nevertheless, missing observations were found when attempting to match drugs with the ATC level 4 code in the therapeutic-level model. The total ingredient costs were $2488 million and $2292 million for the chemical level and the therapeutic level, respectively. The hybrid grouping model that included only outpatient pharmacy claim data contained 6094 products, and the total ingredient cost for this model was $1789 million. The estimate rate of co-payment in the hybrid grouping model (25.4%) was higher than the co-payment rate in the chemical and therapeutic levels (20.4%).
The estimated changes in prescription ingredient costs are presented in Table 2 . Change rates ranged from 1.4% to 7.5% according to the level of reimbursement (the reference price) at the chemical level. Change rates of the therapeutic-level groupings ranged from 10.3% to 22.8%, which were higher than those of the chemical-level groupings for all levels of reimbursement. The change rates of the hybrid grouping model fell between those of chemical-level and therapeutic-level groupings. The rates of the average of reference price to the highest price per reference group ranged from 36.7% to 53.9%. Although the analysis using the weighted average costs showed the lowest change rate, the analysis using the 33rd percentile showed the highest change rate for all cases because this scenario would result in a large difference between the price of drugs and the lower reference price. Overall reimbursement rates for the government were decreased and co-payment rates for patients were increased regardless of the type of RPS because of the extra co-payment of high-cost drugs to patients (Table 3) . At the chemical level, all co-payment rates were higher (20.7-22.0%) than the baseline copayment rate (20.4%). Co-payment rates for therapeutic levels were increased up to 25.0% when the 33rd percentile was used as a reference price. The hybrid grouping model had co-payment rates ranging from 25.0% to 28.3% depending on various reference prices (baseline was 22.9%).
Assuming these different scenarios, such as changes in pricing and prescribing, were plausible after introducing the RPS in South Korea, savings rates of prescription ingredient costs from the social perspective were estimated to range from 1.6% to 13.7% (Fig. 2) . Using the 33rd percentile as the level of reimbursement showed the highest savings rates for both the therapeutic-level and the hybrid grouping model.
Instead of only estimating changes in percentages of copayments (i.e., co-payment rates), the authors also assessed changes in absolute co-payment-in dollars. Co-payment dollars were less than the original co-pay amount depending on the types of co-payment reduction program instituted (Fig. 3 ). In the hybrid grouping model, all scenarios that included a co-pay reduction program showed a smaller co-payment than baseline ($612 million). Co-payments for chemical level or the hybrid grouping model were estimated to be lower than the original co-payment without a co-payment reduction program, assuming a decline in prices by 15% and a switch of 30% of the prescriptions to drugs priced lower than the reference price. The co-pay reduction program could help decrease co-payment rates lower than the baseline (Appendices D and E).
Discussion
This study assessed the effects of the RPS that may occur after the introduction of the policy in South Korea. Our literature review has indicated that savings rates for drug expenditures were 2.1% to 18%, although each study analyzed different classes of drugs in different reimbursement systems (Appendix B). This is consistent with our findings that the establishment of an RPS policy in South Korea may reduce prescription ingredient costs by 1.6% to 13.7%, assuming similar shifts that have been reported in other countries. Regarding patient costs, this study found that a co-pay reduction program and reductions in "co-pay rate designated by law" could be used to lessen patients' financial burden. The results provided that the price reduction, switching to less costly drugs, and discount program may deter cost-shifting to patients.
The reference group is usually defined by an active ingredient substance class (ATC level 5), a therapeutic class (ATC level 4), or a combination of these methods [18] . Estimated savings in ingredient costs were different depending on the criteria used to cluster these medications. In European countries, the therapeutic level generally showed greater magnitude in price reduction than the chemical level [38, 39] . We also found that the therapeutic group had a larger savings rate than the chemical group for all scenarios. When a difference between the price of the most expensive drug and the least expensive drug is large, potential savings are greater [16] .The therapeutic group generally has a larger variance in price because of having a greater number of interchangeable drugs than the chemical group. In addition, savings at the chemical level would not be significant in Korea because the government has already seen a reduction in the prices of listed drugs on the basis of the rule that medications with the same ingredients are required to be priced the same [1] . Our results showed that applying changes only at the therapeutic level would lead to significant savings for the third-party payer (i. e., the government), but it would result in an increase in copayment for patients. There have been debates about whether all drugs in therapeutic groupings are, in fact, interchangeable. Changes in savings and co-payments in the hybrid grouping model were estimated to fall between those in the chemical level and the therapeutic level. Germany and Hungry introduced only chemical groupings in the beginning, and scaled up to add classes with therapeutic comparability in their RPS [34] . Korea may also move progressively to therapeutic groupings for specific classes after applying chemical groupings in the beginning.
Most European countries define the reference price around or lower than the average price or at the lowest price in the reference group [40] . A lower reference price usually results in higher savings for the government; the mechanism to set the reference price, however, should be chosen carefully because it may lead to patient financial burden when patients do not have enough information about medications or the patients' choices are limited. In this study, the 33 rd percentile resulted in the highest co-payment rate (up to 28.3%) for patients. Several European countries experienced that the RPS may generate savings only at its introduction point, and may be limited to the "one-off" impact of the introduction because the policy may discourage price competition in the long-term [21, 34] . Generic manufacturers did not show a voluntary price reduction if a drug had a price lower than the reference price even when there were other lower priced drugs in the same reference group [22, 41] . If the manufacturers have prices higher than the reference price, they set a drug price close to the level of the reference price rather than reduce prices to be lower than the reference price [22] . In Korea, the government has already introduced other drug pricing regulations, which may cause manufacturers to oppose further reductions sought by the introduction of RPS. Thus, the reference price may need to be revisited and adjusted over time on the basis of market changes to continue to show savings. For example, German policymakers have reduced the reference prices 5 times between 1995 and 2005 [42] . In Belgium, the government has progressively reduced the reference prices between 2001 and 2003 [43] . Policymakers should encourage generic substitution to achieve the aim of RPS, which is to not only save on drug expenditures but also help patients to continue to benefit from the drugs. Generic substitution is used to allow health care providers to substitute a generic product for a brand name product within the interchangeable group [44] . It provides companies with incentives to reduce prices to have their products dispensed because it enhances price competition when more expensive drugs are substituted with cheaper alternatives [21] . It is necessary to provide regulations, and also to have educational campaigns about this new policy to promote the use of low-cost drugs. In Italy, if a product is priced higher than the reference level, pharmacists must inform patients that cheaper substitutes are available, unless the prescriber notes "not-substitutable" on the prescription [17] .In Korea, physicians prefer to prescribe expensive generic drugs [12, 45] . The patient's role in the pharmaceutical market is usually limited because physicians can choose a prescription drug on behalf of patients who have limited professional medical information [21] . The physician-patient communication is more limited in Korea because the relationship between a physician and a patient is practically vertical in the Korean society [46] . We recommend the implementation of a hybrid grouping model for outpatient medications-rather than for inpatient medications-because patients do not have much say in choosing inpatient medications.
All products in the same reference group must have bioequivalence to promote a substitution. If drugs are not interchangeable in benefit and risk, substitution may result in negative impacts on health outcomes and increase the use of other health care services [47] . In many countries with RPS, the policy leads to a change in prescribing patterns, and achieved cost savings without any measurable negative effect on patient health outcomes and utilization [15, 18] .
The effect of the RPS on research and development is still controversial. Some argue that the RPS may limit the incentives for manufacturers to invest in the research and development of new products. Nevertheless, the RPS might lead manufacturers to look for innovative investments to increase expected profit rather than "me-too" drug [16, 48] .
Study Limitations
Our study had a few limitations. The first limitation is that our study was constrained by the short time frame. The change in prescription drug expenditures could not be estimated in the longitudinal analysis. If the government changes the reference prices over time, or there is a change in morbidity of patients, the prediction of the effects of the RPS would need adjustment. Because this study assumed that total demand was equal before and after the RPS, other potential influences, such as the change in co-payment rates, were not considered.
Second, assumed scenarios could be modified to be more suitable for the pharmaceutical environment in South Korea, because they are based on experiences of other countries with the RPS. Although the parameters used in the scenarios were determined on the basis of the effect of the RPS in other countries, they may not represent the situation accurately in Korea after the RPS. The percentage of prescriptions switched to less costly drugs may be lower in South Korea because of longterm beliefs and established patterns. A survey of physicians, pharmacists, and patients, which would assess their perception of generic substitution, may be of benefit.
Third, specific therapeutic classes may show different changes. Previous studies that reported the effect of RPS analyzed specific classes such as proton pump inhibitors, or statins [27, 49] . Because this study was designed to analyze nationwide drug expenditures, we could not compare the results of the same therapeutic classes with other studies.
Conclusions
This study predicted potential changes in prescription ingredient costs and co-payment rates, applying scenarios that included various levels of equivalence groupings, reference pricing techniques, a co-pay reduction program, a reduction in manufacturer prices, and prescription switches to less costly drugs, after the introduction of the RPS in South Korea. Our predictions indicated that there would be savings in prescription drug expenditures for the third-party payer (government) but an RPS policy may result in an additional financial burden for patients. In some scenarios, however, patients would also save money because of reduced manufacturer pricing, switching to lower priced medications, or a government-supported co-pay reduction program. In the hybrid grouping model, cost-shifting to patients was limited and both the patient and the government could save on drug expenditures even without a co-pay discount. Cooperation between the government, manufacturers, health care providers, and patients is essential to achieve positive effects of the RPS.
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Appendix A -Application of RPS in various countries.
Country
Year started * Reference group (level of equivalence)
Reference price (level of reimbursement)
Australia [16] 1990 (level 1) Chemical, pharmacological, and therapeutic Lowest price in group 1998 (level 2) Belgium [16, 22, 43] 2001 Chemical 30% less than the price of the original product Canada [15, 16] 1994 (level 1) Chemical, pharmacological, and therapeutic Lowest price in group 1995 (level 2) Czech Republic [22] 1995 Chemical, pharmacological, and therapeutic
Lowest price in group Denmark [22] 1993 Chemical Lowest price in reimbursement or substitution group Finland [22] 2009 Chemical Lowest price plus €1.5 France [22] 2003 Chemical Average of generics with one active ingredient Germany [15, 16, 50] 1989 (level 1) Chemical, pharmacological, and therapeutic Price cap of 33rd percentile price-in-price range of group with chemical equivalence 1991 (level 2) 1992 (level 3) Greece [22] 2006 Pharmacological Lowest price in group Hungary [16, 34] 1997 (level 1) Chemical, pharmacological, and therapeutic Lowest price in group 2003 (level 2) Italy [16] 2001 Chemical Lowest price in group Netherlands [22, 23] 1991 Chemical, pharmacological, and therapeutic Lowest price in group New Zealand [16] 1993 Therapeutic Lowest price in group Poland [22] 1998 Chemical, pharmacological Lowest price in group Portugal [22] 2003 Chemical Price of most expensive generic Spain [15, 16] 2000 Chemical Average of the prices of three cheapest products RPS, reference pricing system. * Level 1: chemical; level 2: pharmacological or therapeutic; level 3: therapeutic combinations grouping.
Appendix B -Effect of RPS in various countries.
Country Price Quantity or expenditures Utilizations and others
Australia [16] --Usage rate of generic drugs increased 4.5-11.0% Belgium [16, 43] Not significant Expenditures: decreased by 2.1% Switch to less costly drugs Market share of generics increased Canada [15, 16, 25, 28] Not significant (calcium channel blocker not changed)
Significant saving (ACE inhibiters decreased by 6%;calcium channel blocker and proton pump inhibitors decreased by 12%)
Switch to less costly drugs Use of medical services increased Prescription duration increased No effect on health Denmark [22] Not significant Expenditures: decreased by 1.5% -France [22] Decreased --Germany [15, 16, 26, 27] Decreased by about 20% (antidiabetics decreased by 18.70%; anti-ulcerants decreased by 12.20%; brand name drugs decreased by 27%) Quantity: decreased by 4.1% Switch to less costly drugs Expenditures: statins decreased by 18%
Use of medical services was ambiguous Effect on health (mortality and hospitalization rates) was not significant Hungary [16] Not significant Significant saving Switch to less costly drugs Market share of generics increased Italy [16, 29] Decreased by 40% compared with average in the EU Expenditures: decreased by 5% Switch to less costly drugs Market share of generics increased Netherlands [22, 23] Decreased by 5%(1991-1993) -- Appendix D -Estimated additional co-payment and co-payment rate by scenarios. Appendix E -Estimated Additional Copayment and Copayment Rate by Scenarios under the Hybrid Grouping Model.
Co-pay reduction program
No co-pay reduction program 
